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20.  Abstract 


Pursuant  to  Public  Law  92-367,  Phase  I  Inspection  Reports  are  prepared 
under  guidance  contained  In  the  recommended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a  Phase  I  Inspection  Is  to 
indentlfy  expeditiously  those  dams  which  may  pose  hazards  to  human  life 
or  property.  The  assessment  of  the  general  conditions  of  the  dam  Is 
based  upon  available  data  and  visual  inspection.  Detailed  investigation 
and  analyses  Involving  topographic  mapping,  subsurface  Investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  Investigation  is  intended  to  identify 
any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  inspection  and 
all  available  engineering  data,  the  Phase  I  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnlc,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a  reasonably  accurate 
assessment  of  the  conditions  of  the  dam.  It  should  be  realized  that 
certain  engineering  aspects  cannot  be  fully  analyzed  during  a  Phase  I 
Inspection.  Assessment  and  remedial  measures  In  the  report  Include  the 
requirements  of  additional  Indepth  study  when  necessary. 

Phase  I  reports  Include  project  information  of  the  dam  appurtenenances, 
all  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dam  stability,  visual 
Inspection  report  and  an  assessment  including  required  remedial  measures. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recooaended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  the  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition  of  the 
dm  is  based  upon  available  data  and  visual  inspections.  Detailed  in¬ 
vestigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  awy  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  Che  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 
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BRIEF  ASSESSMENT  OF  DAM 


Name  of  Dam: 

State: 

Location: 
uses  Quad  Sheet: 

Stream: 

Date  of  Inspection: 

Wheatlands  Dam  is  an  earthfill  structure  approximately  680  feet 
long  and  71  feet  high.  The  dam  is  owned  by  Mr.  J.  L.  Bowman  and  F.  L. 
Glaize  of  Stevens  City,  Virginia.  The  dam  is  classified  as  an 
intermediate  size  dam  with  a  significant  hazard  classification.  The 
principal  spillway  is  a  72-inch  corrugated  metal  pipe  (CMP)  serving  as 
a  drop-inlet  that  passes  into  a  60-inch  CMP  that  passes  through  the 
dam  at  low  level.  The  emergency  spillway  is  an  open  channel  earthen 
cut  left  of  the  left  abutment.  The  reservoir  was  designed  to  provide 
recreation. 

Based  on  criteria  established  by  the  Department  of  the  Army, 

Office  of  the  Chief  of  Engineers  (OCE),  the  Spillway  Design  Flood 
(SDF)  is  the  PMF.  The  spillways  will  pass  100  percent  of  the  PMF  or 
100  percent  of  the  SDF  without  overtopping  the  crest  of  the  dam  with 
normal  pool  established  at  the  present  condition.  The  spillways  are 
adjudged  as  adequate. 

In  1978,  the  72-inch  CMP  drop- inlet  was  damaged  during  an  ice  thaw 
draining  the  lake  to  its  present  lake  level.  A  portion  of  the 
upstream  slope  eroded  as  part  of  that  failure. 

The  visual  inspection  revealed  no  problems  that  required  immediate 
remedial  measures.  However,  a  professional  engineering  consultant 
should  be  retained  to  inspect  the  60-inch  CMP  spillway.  +It  is 
suspected  that  damage  may  have  occurred  to  the  pipe  when  the  72-inch 
drop-inlet  failed.  This  should  be  accomplished  within  12  months. 

There  is  no  regular  maintenance  program  or  warning  system.  It  is 
recommended  a  maintenance  program  and  warning  system  be  established. 
The  maintenance  items  listed  in  Section  7.2  should  be  accomplished  as 
part  of  the  regular  maintenance  program  within  the  next  12  months. 
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Virginia 
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Stephens  City,  Virginia 
Crooked  Run 
29  October  1980 
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If  the  dam  is  to  be  reconstructed  to  original  design  conditions, 
the  eroded  portions  of  the  upstream  slope  must  be  restored.  Also  a 
stability  analysis  for  the  steady  seepage  condition  is  recommended. 
Plus,  the  spillway  should  be  checked  and  redesigned,  if  necessary,  to 
insure  there  is  no  overtopping  of  the  non-overflow  section  for  the  PMF. 
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SECTION  1 


PROJECT  INFORMATION 

1.1  GENERAL: 

1.1.1  Authority:  Public  Law  92-367,  8  August  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers  to  initiate 
a  national  program  of  safety  inspections  of  dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsib il ity  of 
supervising  the  inspection  of  dams  in  the  Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a  Phase  I 
inspection  according  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  (Reference  1,  Appendix  VI).  The  main 
responsibility  is  to  expeditiously  identify  those  dams  which  may  be  a 
potential  hazard  to  human  life  or  property. 

1 . 2  Project  Description : 

1.2.1  Dam  and  Appurtenances:  Wheatlands  Dam  is  an  earthfill 
structure  approximately  680  feet  long  and  71  feet  high.  The  crest  of 
the  dam  is  30  feet  wide  with  a  crest  elevation  of  626  ft.  msl.  The 
upstream  slope  is  2  horizontal  to  1  vertical  (2H:1V)  with  riprap 
protection  between  elevations  616  and  622.  The  downstream  slope  is 
2.5H:1V.  The  embankment  is  keyed  into  foundation  rock  but  there  are 
no  foundation  drains. 

The  principal  spillway  is  a  72-inch  CMP  serving  as  a  drop-inlet 
which  passes  into  a  60- inch  CMP  running  through  the  dam  at  low  level. 
The  design  crest  of  the  principal  spillway  was  elevation  616.  Since 
the  ice  thaw  in  March  1978  removed  the  upper  portion  of  the 
drop-inlet,  the  crest  of  the  drop-inlet  is  at  elevation  585.  The  pipe 
outlets  into  a  small  stilling  pond  below  the  dam.  The  invert 
elevation  of  the  outlet  pipe,  which  is  partially  submerged  in  the 
stilling  pond,  is  elevation  556.44. 

The  emergency  spillway  is  an  open  channel  earthen  cut  left  of  the 
left  abutment.  The  crest  of  the  emergency  spillway  is  at  elevation 
619.75  and  is  approximately  200  feet  wide. 

A  24-inch  CMP,  with  an  intake  elevation  of  approximately  558,  is 
available  for  dewatering  the  reservoir.  A  butterfly  valve,  located  at 
the  bottom  of  the  72-inch  drop-inlet,  when  operated,  will  drain  the 
reservoir. 
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1.2.2  Location :  Wheatlands  Dam  is  located  on  Crooked  Run  about 
1/2  mile  northwest  of  the  intersection  of  Clarke,  Warren  and  Frederick 
Counties.  A  location  map  is  provided  in  Appendix  I. 

1.2.3  Size  Classification:  The  dam  is  classified  as  an 
intermediate  size  structure  as  defined  by  Reference  1  of  Appendix  VI. 

1.2.4  Hazard  Classification:  The  dam  is  located  about  1-1/2 
miles  upstream  of  Nineveh,  Virginia,  which  has  several  homes  along  the 
stream  bank.  Therefore,  a  significant  hazard  c lassi f ication  is  given 
for  this  structure  according  to  guidelines  contained  in  Section  2.1.2 
of  Reference  1,  Appendix  VI.  The  hazard  classification  used  to 
categorize  dams  is  a  function  of  location  only  and  has  nothing  to  do 
with  their  stability  or  probability  of  failure. 

1.2.5  Ownership:  Mr.  J.  L.  Bowman  and  Mr.  F.  L.  Glaize  of 
Stevens  City,  Virginia. 

1.2.6  Purpose:  Recreation. 

1.2.7  Design  and  Construction  History:  The  dam  was  designed  by 
Gilbert  W.  Clifford  and  Associates,  Inc.  The  contractor  was  Whitker 
Construction,  Bayse,  Virginia,  which  was  supervised  by  Soil 
Consultants,  Merrifield,  Virginia.  The  72-inch  CMP  principal  spillway 
partially  collapsed  in  March  of  1978  when  an  ice  thaw  caused  the  thick 
ice  to  crumple  the  pipe  causing  the  water  level  in  the  reservoir  to 
lower  from  approximately  616  to  585.  The  wrecked  portion  of  the  CMP 
was  removed  and  placed  in  the  emergency  spillway. 

1.2.8  Normal  Operational  Procedures:  Water  passes  automatically 
through  the  principal  and  emergency  spillways  as  the  reservoir  rises 
above  the  spillways  crests. 

1.3  Pertinent  Data: 

1.3.1  Drainage  Area:  The  dam  controls  a  drainage  area  of  3.0 
square  miles. 

1.3.2  Discharge  at  Dam  Site:  Maximum  flood  -  A  sudden  drawdown 
caused  by  a  partial  collapse  of  the  principal  spillway  in  March  1978 
allowed  the  water  level  in  the  reservoir  to  drop  30  feet.  Since  the 
drawdown,  the  reservoir  has  risen  only  about  3  feet  after  a  storm. 
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Principal  Spillway  .  .  291  cfs 

Emergency  Spillway  .  . 8125  cfs 


l«3.3  Dam  and  Reservoir  Data;  Pertinent  data  on  the  dam  and 
reservoir  are  shown  in  the  following  table: 

table  1.1  DAM  AND  RESERVOIR  DATA 


Reservoir 


I  tem 

Elevation 

feet 

msl 

Area, 

acres 

Acre, 

feet 

Capacity 

Watershed , 
inches 

Top  of  Dam 

626 

250 

4300 

26.9 

Emergency  Spillway 
Crest 

619.75 

172 

3030 

18.9 

Principal  Spillway 
Crest  (original) 

616 

142 

2410 

15.1 

Principal  Spillway 
Crest  (Actual) 

585 

37.6 

376 

2.4 

Streambed  at  Down  - 
stream  toe  of  dam 


555+ 
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SECTION  2 

engineering  data 

2.1  Design:  The  dam  was  designed  by  Gilbert  W.  Clifford  &  Associates, 
Inc.,  Fredricksburg,  Virginia.  The  design  data  reviewed  included  the 
following: 


a.  As-built  drawings.  Appendix  I.  A  site  investigation  was 
performed  along  the  centerline  of  the  dam,  on  both  abutments  and  in  proposed 
borrow  areas.  Exploration  consisted  of  18  borings.  Bag  samples  and  drive 
spoon  sampling  were  taken  in  overburden.  Double  barrel  NX  core  were  taken  in 
rock.  Permeability  tests  were  also  performed  in  rock  in  two  borings.  Boring 
locations  and  logs  are  shown  on  the  drawings. 

b.  Construction  Specifications. 

c.  Post-construction  study  performed  by  Law  Engineering  Associates 
of  Virginia,  McLean,  Virginia,  Appendix  V.  Law  Engineering  performed  a 
post-engineering  study  to  evaluate  seepage  through  the  embankment.  Major  wet 
areas  had  developed  on  the  downstream  slope.  Portions  of  this  study  were 
made  available  for  this  report.  A  site  investigation  was  performed. 
Exploration  consisted  of  five  borings  along  the  centerline  of  the  dam  and  six 
test  pits  on  the  downstream  slope  and  toe.  Disturbed  and  three  undisturbed 
samples  were  taken.  In  four  borings,  sealed  observation  wells  were  installed 
to  monitor  water  level  readings.  A  phreatic  surface  through  the  dam  was 
developed.  Soil  indices  and  a  classification  were  performed  on  several 
samples.  Compression  indices,  effective  PHI  angles,  and  Standard  Proctor 
Moisture-Density  values  were  determined  based  on  soil  indices  and  empirical 
relationships.  A  Consolidated-Undrained  Triaxial  Shear  Test  was  performed  on 
one  of  the  undistrubed  sample. 

There  are  no  other  known  available  design  data  or  post  construction 
engineering  data. 

2.2  Construction:  The  dam  was  constructed  under  the  direction  of  Soil 
Consultants,  Inc.,  Merrifield,  Virginia.  Available  information  (Appendix  IV) 
consisted  of  inspection  logs,  a  moisture-density  relationship  per  Method  D, 
ASTM  D-698,  and  field  density  tests.  There  are  no  other  known  construction 
data. 


2.3  Evaluation:  There  is  sufficient  rudimentary  information  to  assess 
foundation  and  embankment  conditions.  However,  there  are  no  stability 
analyses. 
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SECTION  3 


VISUAL  INSPECTION 


3. 1  Findings : 

3.1.1  General :  The  results  of  the  29  October  1980  inspection  are 
recorded  in  Appendix  III.  At  the  time  of  the  inspection,  the  weather  was 
fair  and  cool.  The  temperature  was  A50-550  F.  and  the  ground  conditions 
were  dry.  The  pool  elevation  was  about  580  feet  msl,  26  feet  below  designed 
normal  pool.  The  tailwater  was  at  approximately  559  feet  msl.  There  was 
flow  through  the  principal  spillway  by  way  of  leakage  around  the  drawdown 
butterfly  valve  and  through  seams  in  the  vertical  drop-inlet  pipe.  A  prior 
inspection  report  by  Law  Engineering  performed  in  1976  is  included  in 
Appendix  V. 

3.1.2  Embankment:  The  embankment  is  in  good  condition.  A  sketch 
showing  a  plan  view  with  inspection  comments  is  provided  on  Plate  I,  Appendix 
III.  The  crest  serves  as  a  dirt  road. 

There  are  no  signs  of  surface  cracks,  unusual  movement,  sloughing,  or 
misalignment.  A  portion  of  the  principal  spillway  riser  pipe  collapsed 
during  a  Spring  1978  ice  thaw.  The  pipe  is  a  spiral  wound  type  corrugated 
metal.  It  unraveled  during  failure  creating  an  eddy  current.  The  current 
eroded  a  large  portion  of  the  area  embankment.  Presently,  there  is  a  scarp 
about  20  feet  in  height  with  a  near  vertical  face.  A  road  was  cut  from  the 
left  abutment  to  the  riser  on  the  upstream  slope  about  two-thirds  down  from 
the  crest.  (See  overall  photo  provided  at  the  beginning  of  the  report  and 
Photos.  No.  2  and  5,  Appendix  II).  There  is  erosion  due  to  eddy  currents  and 
animal  burrows  around  the  discharge  pipe. 

The  right  upstream  and  downstream  abutments  have  a  dirt  road  that 
traverses  the  contact.  The  left  downstream  abutment  is  buttressed  with  fill 
and  is  well  vegetated  with  grass. 

There  are  two  wet  spots  as  identified  and  described  on  Plate  II, 

Appendix  I.  The  drawings  show  a  toe  drain;  however,  the  owners  say  no  drain 
was  constructed. 

The  upstream  slope  is  lightly  vegetated  with  field  grass  and  brush.  Also 
there  are  several  Sycamore  saplings  on  the  dam.  The  downstream  slope  is  well 
vegetated  with  field  grass.  The  crest  is  bare.  (See  Photos.  No.  1  and  3, 
Appendix  II). 

3.1.3  Outlet  Works:  As  previously  noted,  the  72-inch  CMP  riser  pipe 
collapsed  in  March  1978.  The  damage  was  caused  by  an  ice  thaw.  The 
principal  spillway  crest  was  lowered  to  approximately  585  from  616.  Portions 
of  the  metal  sheeting  unraveled  into  the  outlet  pipe.  The  72-inch  CMP  was 
observed  to  be  leaking  at  two  levels  below  the  crest.  A  tree  limb  is  resting 
in  the  existing  drop-inlet  crest.  (See  Photo.  #6,  Appendix  II).  The  2A-inch 


CMP  intake  pipe  is  controlled  by  a  butterfly  valve  at  the  bottom  of  the 
72-inch  drop-inlet  principal  spillway.  The  control  stem  is  broken  and 
inoperable.  The  valve  is  closed  but  the  seal  is  leaking.  The  60-inch 
principal  spillway  outlet  is  partially  submerged.  (See  Photo.  No.  7). 

3.1.4  Emergency  Spillway:  The  control  section  is  in  natural  ground  with 
a  few  rock  outcrops.  A  severed  portion  of  the  damaged  72-inch  CMP  drop  inlet 
riser  (principal  spillway)  presently  sits  in  the  control  section.  (See 
Photos.  No.  9  and  10).  The  approach  channel  is  grassed  and  in  good 
condtion.  The  discharge  channel  is  steep  and  heavily  wooded. 

3.1.5  Instrumentation:  There  is  no  instrumentation  on  the  dam. 

3.1.6  Reservoir  Area;  The  reservoir  slopes  are  mild.  The  area  above 
the  original  pool  elevation  is  heavily  wooded.  There  are  no  signs  of  slope 
failure.  There  is  no  shoreline  debris.  The  inspection  team  was  unable  to 
determine  if  there  is  a  sedimentation  problem.  No  sedimentation  was  observed 
or  reported.  An  overall  view  of  the  reservoir  is  provided  at  the  beginning 
of  the  report. 

3.1.7  Downstream  Channel:  The  downstream  channel  is  narrow  and  shallow 
with  a  wide,  flat  flood  plain.  (See  Photo.  No.  8,  Appendix  II).  Several 
homes  are  located  in  Nineveh,  Virginia,  about  1.5  miles  downstream. 

3.1.8  Evaluation:  Overall  the  dam  appears  in  good  condition.  However, 
it  is  suspected  that  damage  may  have  also  occurred  to  the  60-inch  CMP 
principal  spillway  when  the  72-inch  riser  pipe  failed.  A  professional 
engineering  consultant  should  be  retained  to  inspect  the  pipe  for  integrity. 
Also  the  visual  inspection  revealed  certain  preventive  maintenance  items 
which  should  be  scheduled  as  part  of  an  annual  maintenance  program.  These 
are: 

a.  Vegetative  cover  should  be  established  on  the  scarp  by  the  72-inch 
riser-pipe  to  protect  the  exposed  embankment  from  erosion. 

b.  Riprap  should  be  placed  around  the  discharge  end  of  the  60-inch 
principal  spillway  to  protect  the  downstream  toe  from  further  erosion  from 
discharge  flow  eddy  currents.  The  animal  burrows  around  the  pipe  should  also 
be  backfilled  and  seeded. 

c.  Cut  all  brush  and  trees  on  the  embankment  to  the  ground. 

d.  The  unraveled  corrugated  metal  in  the  72-inch  riser  pipe  should  be 
removed.  Also  the  tree  limb  resting  on  the  intake  should  be  removed  and  the 
invert  equipped  with  a  trash  rack  to  prevent  further  damage  due  to  debris. 

e.  The  damaged  control  stem  to  the  emergency  gate  should  be  repaired  and 
made  operable. 
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f.  The  severed  portions  of  72-inch  CMP  in  the  emergency  spillway  should 
be  removed.  Trees  in  the  discharge  channel  should  be  thinned  to  reduce  the 
potential  for  debris  to  collect  and  dam  flows  through  the  spillway. 

g.  A  staff  gage  should  be  placed  in  the  reservoir  area  to  visually 
monitor  pool  elevations. 
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SECTION  4 

OPERATIONAL  PROCEDURES 

4.1  Procedures :  The  original  design  normal  pool  was  established  at 
elevation  616.  Because  of  the  failure  of  the  principal  spillway  drop-inlet 
in  March  1978,  the  reservoir  is  now  controlled  by  the  72-inch  CMP  crest  at 
approximately  elevation  585.  The  reservoir  provides  minimum  recreation. 

Water  passes  automatically  through  the  principal  spillway  as  the  water  level 
rises  above  the  principal  spillway  crest.  Water  will  also  pass  automatically 
through  the  emergency  spillway  when  the  water  level  in  the  reservoir  rises 
above  elevation  619.75.  A  24-inch  emergency  drawdown  butterfly  valve  is 
located  in  the  principal  spillway  intake  structure. 

4.2  Maintenance :  There  is  no  regular  maintenance  program. 

4.3  Warning  System:  At  present  time,  there  is  no  warning  system  or 
evacuation  plan  for  Wheatlands  Dam. 

4.4  Evaluat ion :  The  dam  does  not  require  an  elaborate  operational  and 
maintenance  program.  However,  a  regular  maintenance  program  should  be 
initiated  and  documented.  An  emergency  operation  and  warning  plan  should  be 
developed.  It  is  recommended  that  a  formal  emergency  procedure  be  prepared 
and  furnished  to  all  operating  personnel.  This  should  include; 

a.  How  to  operate  the  dam  during  an  emergency. 

b.  Who  to  notify,  including  public  officials,  in  case  evacuation  from 
the  downstream  area  is  necessary. 
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SECTION  5 


HYDRAULIC/HYDROLOGIC  DATA 

5.1  Design;  None  were  available. 

5.2  Hydrologic  Records;  None  were  available. 

5.3  Flood  Experience;  The  maximum  flow  at  the  dam  site  is  not 
known. 

5. A  Flood  Potential;  The  100  Year  Flood,  1/2  PMF,  and  PMF  were 
developed  and  routed  through  the  reservoir  by  use  of  the  HEC-lDB 
computer  program  (Reference  2,  Appendix  VI)  and  appropriate  unit 
hydrograph,  precipitation  and  storage-outflow  data.  Clark's  Tc  and  R 
coefficients  for  the  local  drainage  area  were  estimated  from  basin 
characteristics.  The  rainfall  applied  to  the  developed  unit 
hydrograph  was  obtained  from  U.  S.  Weather  Bureau  Publications 
(References  3  and  A  of  Appendix  VI). 

5.5  Reservoir  Regulation;  Pertinent  dam  and  reservoir  data  are 
shown  in  Table  1.1. 

Water  passes  automatically  through  the  principal  and  emergency 
spillways  as  the  reservoir  rises  above  the  spillways  crests. 

The  storage  curve  was  developed  based  on  areas  obtained  from  a 
U.  S.  Geological  Survey  Quadrangle  Map.  Rating  curves  for  the 
principal  spillway,  emergency  spillway,  non-overflow  section  of  dam 
and  the  drawdown  outlet  were  developed.  In  routing  hydrographs 
through  the  reservoir,  it  was  assumed  that  the  initial  pool  level  was 
at  the  principal  spillway  crest.  Two  tables,  5.1  and  5.2,  show  the 
principal  spillway  at  elevation  616.0  (original  design)  and  585 
(present  condition). 

5.6  Overtopping  Potential;  The  probable  rise  in  the  reservoir 
and  other  pertinent  information  on  reservoir  performance  is  shown  in 
the  following  table; 


Table  5.1  RESERVOIR  PERFORMANCE  (original  design) 


Item 

Normal 

Flow 

msm 

PMF  2/ 

Peak  flow  c.f. s. 
Inflow 

3 

3062 

8732 

17464 

Outflow 

3 

2605 

3380 

11611 

Maximum  elevation 
ft.  msl 

616 

617.31 

623.03 

Non-overflow  section 
(el  626.0) 

Depth  of  flow,  ft 

.75 

Duration,  hrs 

- 

- 

- 

2.0 

Velocity,  fps  3/ 

- 

- 

- 

4.1 

Tailwater  elevation 
ft.  msl. 

559+ 

_ 

_ 

Table  5.2  Reservoir  Performance  (present  condition) 


Item 

Normal 

Flow 

100  y 

Year 

1/2  PMF 

PMF  2/ 

Peak  flow  c.f.s. 
Inflow 

3 

3062 

8732 

17464 

Outflow 

3 

127 

257 

5939 

Maximum  elevation 
ft.  msl 

585 

594.5 

617.93 

624.54 

Non-overflow  section 
(el  626.0) 

Depth  of  flow,  ft 

Duration,  hrs 

- 

- 

- 

- 

Velocity,  fps  3/ 

- 

- 

- 

- 

Tailwater  elevation 
ft/  msl 

559+ 

_ 

1/  The  100  Year  Flood  has  one  chance  in  100  of  occurring  in  any  given  year. 
y  The  PMF  is  an  estimate  of  flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible  in  the  region. 

V  Critical  Velocity 
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5.7  Reservoir  Emptying  Potential;  A  24-inch  gated  outlet  at  elevation 
556  ft.  msl  is  available  for  dewatering  the  reservoir.  The  low  level  opening 
through  the  intake  structure  will  permit  withdrawal  of  about  65  cfs  with  the 
reservoir  at  present  normal  pool  (585)  and  essentially  dewater  the  reservoir 
in  less  than  6  days.  This  is  equivalent  to  an  approximate  drawdown  rate  of 
3.3  feet  per  day  based  on  the  hydraulic  height  measured  from  normal  pool 
divided  by  the  time  to  dewater  the  reservoir. 

5.8  Evaluation :  Based  on  the  size  (intermediate)  and  hazard 
classification  (significant)  the  recommended  Spillway  Design  Flood  is  1/2  PMF 
to  the  PMF.  Because  of  the  risk  involved,  the  PMF  has  been  selected  as  the 
SDF.  The  spillways  will  pass  the  PMF  without  overtopping  the  crest  of  the  dam 
under  the  present  conditions  of  the  storage  pool. 

Conclusions  pertain  to  present  day  conditions.  The  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 
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SECTION  6 


DAM  STABILITY 

6.1  Foundation  and  Abutments;  Wheatlands  dam  is  located  within  the 
Valley  and  Ridge  province  of  the  Appalachian  Highlands.  The  bedrock  in  the 
area  of  the  dam  consists  of  fissile  clay-shale  identified  as  the  Martinsburg 
Formation  of  Ordovician  Age.  Outcrops  of  the  Martinsburg  are  bluish  gray  but 
turn  to  yellow  on  weathering  due  to  oxidation  of  the  ferruginous  constituents 
in  the  shale.  The  Martinsburg  shale  is  believed  to  mark  the  trough  of  the 
Massanutten  Synclinorium,  one  of  the  major  geologic  structures  of  the  Valley 
of  Virginia. 

Borings  performed  both  by  Gilbert  Associates  and  Law  Engineering 
encountered  brown  decomposed  shale  to  medium  hard  to  hard  fracture  gray 
shale.  Permeability  tests  performed  by  Gilbert  indicated  the  rock  to  be 
relatively  tight.  Rock  outcrops  on  the  downstream  right  abutment  and  in  the 
emergency  spillway  consist  of  thinly  bedded,  blue  and  oxidized  yellow  shale. 
The  abutment  outcrops  strikes  N30W  with  a  near  vertical  dip.  The  spillway 
outcrop  also  strikes  N30W  with  a  vertical  dip.  The  strikes  are  near 
perpendicular  to  the  axis  of  the  dam.  The  dam  axis  is  NSSog. 

The  drawings  show  the  dam  is  keyed  into  rock.  Soil  Consultants  Inc., 
directed  construction  and  records  are  in  Appendix  IV.  The  core  starts  at 
elevation  540.0+  and  extends  to  elevation  616. 0+.  The  width  is  25  feet  and 
tapers  to  10  feet  with  elevation.  The  drawings  also  show  a  foundation  toe 
drain.  The  construction  logs  recommend  that  the  rock  toe  drain  should  be 
installed.  However,  the  owners  reported  that  no  drain  was  installed. 

Law  Engineering  conducted  a  post-construction  study  (Appendix  V)  to 
evaluate  wet  spots  that  had  developed  on  the  downstream  slope.  The  pool  level 
at  the  time  of  their  study  was  elevation  599.  The  present  pool  level  is  18 
feet  lower  and  no  wet  spots  were  observed  during  the  visual  inspection  in  the 
areas  noted  by  Law. 

The  visual  inspection  did  reveal  additional  wet  spots  not  noted  in  Law's 
report.  One  spot  is  located  at  the  left  downstream  toe  adjacent  to  the  left 
abutment  and  extends  into  the  downstream  area.  The  left  downstream  abutment 
is  a  fill  to  channel  emergency  spillway  flows  away  from  the  toe.  A  second  wet 
spot  is  located  10  feet  up  the  slope  from  the  discharge  pipe.  It  is  suspected 
the  wet  spots  are  due  to  flow  through  the  embankment  existing  in  the  slope, 
because  there  is  no  foundation  drain.  However,  flow  through  the  foundation  is 
possible.  Even  though  permeability  tests  indicate  tight  conditions,  the 
bedding  is  near  perpendicular  to  the  dam  axis.  This  condition  encourages 
seepage  by  providing  near  direct  flow  channels  through  the  dam.  This  has  been 
a  problem  with  another  dam  in  the  Winchester  Area  with  similar  foundation 
conditions. 


6.2  Embankment: 


6.2.1  Materials :  The  contract  drawings  show  an  earth  embankment  with  a 
central  cutoff  core.  As  per  a  Soil  Consultants  inspection  report  (March  4, 
1976  letter),  the  embankment  has  a  silty  clay  core  with  a  silty  clay  and  shale 
zone  on  the  upstream  side  and  more  shaley  material  on  the  downstream  side. 

Borings  B-1  through  B-4  were  performed  by  Law  Engineering  along  the 
centerline  of  the  dam.  These  borings  were  drilled  through  the  core  and  show 
embankment  material  to  be  a  clayey  silt  and  silty  gravel  with  shale 
fragments.  Soil  classifications  ranged  from  (GM)  to  (ML).  Wet  unit  weights 
were  in  the  order  of  123.1  to  134.0  PCF.  Natural  moistures  ranged  from  15.8 
to  30.6  averaging  21.12.  Atterberg  limits  varied  very  little  with  an  average 
LL  =  40  and  PI  =  12.  A  Consolidated-Undrained  Triaxial  Shear  Test  was  run  on 
an  undisturbed  soil  sample.  The  following  shear  parameters  were  determined: 

PHI  C 

Total  Stress  17o  0.2  KSF 

Effective  Stress  23o  0.3  KSF 

Test  specifications  had  an  average  initial  saturation  of  87  percent  with  an 
average  wet  unit  weight  of  123.1  PCF. 

Borrow  areas  are  not  designated  on  the  drawings.  However,  five  borings 
(P-11  through  P-14,  and  BlO)  were  performed  in  the  immediate  reservoir  by 
Gilbert  &  Associates  during  design.  These  borings  encountered  clayey  silt 
with  shale  fragments  classified  as  (CL).  The  classif ications  on  the  drawings 
indicate  soil  property  tests  were  performed.  However,  no  data  is  available. 
The  material  is  relatively  the  same  encountered  by  Law  Engineering's  borings 
and  was  more  than  likely  the  designated  borrow  source.  Borings  along  the 
centerline  of  the  dam  and  in  the  emergency  spillway  indicate  excavated 
materials  to  be  the  same  nature. 

The  specifications  required  fill  to  be  compacted  to  at  least  95  percent 
Method  D,  ASTM  D-698.  The  maximum  layer-thickness  after  compaction  shall  be 
9-inches  and  the  moisture  content  shall  be  within  optimum  moisture  plus  or 
minus  2  percent. 

Soil  Consultants  performed  three  proctors,  each  representing  three 
portions  of  the  dam,  the  upstream  slope  (designated  Front),  the  central  core 
(Core),  and  the  downstream  slope  (Back).  The  follow  moisture-density 
parameters  were  determined: 


Dry  Density 


Optimum  Moisture 


Upstream  Slope 
Central  Core 
Downstream  Slope 


106.4  PCF 
94.1 

117.4 


18.02 

25.0 

12.8 


Field  densities  were  performed  to  monitor  compaction.  Overall  compaction 
was  100.2  percent.  Approximately  54  percent  of  the  tests  exceeded  100  percent 
compaction. 

6.2.2  Stabil ity :  There  are  no  stability  calculations.  The  dam  is  71 
feet  high  and  340  feet  wide.  The  upstream  slope  is  2H:1V  and  the  downstream 
slope  is  2.5H:1V.  The  dam  was  designed  for  a  normal  pool  elevation  of  616. 

As  a  result  of  the  damaged  intake  structure,  the  present  normal  pool  is  at 
elevation  580.  The  maximum  storage  pool  is  619.75,  the  elevation  of  the 
emergency  spillway.  The  upstream  slope  experienced  a  sudden  drawdown  during 
the  collapse  of  the  riser  without  experiencing  any  detrimental  effects. 

As  part  of  Law's  Study,  observation  wells  were  installed  in  four  borings 
and  a  phreatic  surface  was  developed.  The  pool  level  at  the  time  of  their 
study  was  elevation  599.  Flow  is  shown  to  exit  the  downstream  slope  at 
elevation  575.  The  present  pool  is  18  feet  lower  and  no  wet  spots  were 
observed  during  the  visual  inspection  in  the  areas  noted  by  Law.  The  two  wet 
spots  observed  during  the  visual  inspection  had  an  approximate  elevation  of 
568.6  for  the  one  by  the  left  abutment  and  566.7  for  the  one  above  the 
discharge  pipe. 

6.2.3  Seismic  Stability:  The  dam  is  located  in  Seismic  Zone  2. 

Therefore,  according  to  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams ,  (Reference  1,  Appendix  VI,),  the  dam  is  considered  to  have  no  hazard 
from  earthquakes  provided  static  stability  conditions  are  satisfactory  and 
conventional  safety  margins  exist. 

6.3  Evaluation :  There  is  insufficient  information  to  adequately  evaluate 
the  stability  of  the  dam.  The  dam  is  engineered  but  there  are  no  stability 
calculations.  However,  visual  inspection  revealed  no  instability  problems. 
Also,  the  upstream  slope  experienced  a  sudden  drawdown  without  any  detrimental 
effects. 

Under  present  pool  conditions  the  embankment  is  more  than  adequate. 
Therefore,  in  light  that  the  dam  is  engineered,  the  visual  inspection  revealed 
no  problems,  and  the  size  of  the  embankment  for  the  present  pool,  a  stability 
check  is  not  required.  Overtopping  is  not  a  problem  because  the  spillways  can 
pass  the  design  flood. 

However,  if  the  dam  is  to  be  reconstructed,  the  eroded  portions  of  the 
upstream  slope  must  be  restored.  Also  in  light  of  the  wet  spots  on  the 
downstream  slope  and  no  foundation  drain,  a  stability  analysis  for  the  steady 
seepage  condition  is  recommended.  Also  the  spillways  should  be  checked  and 
redesigned,  if  necessary,  to  insure  there  is  no  overtopping  the  non-overflow 
section. 


Field  densities  were  performed  to  monitor  compaction.  Overall  compaction 
was  100.2  percent.  Approximately  5A  percent  of  the  tests  exceeded  100  percent 
compaction. 

6.2.2  Stability :  There  are  no  stability  calculations.  The  dam  is  71 
feet  high  and  340  feet  wide.  The  upstream  slope  is  2H;1V  and  the  downstream 
slope  is  2.5H:1V.  The  dam  was  designed  for  a  normal  pool  elevation  of  616. 

As  a  result  of  the  damaged  intake  rises,  the  present  normal  pool  is  at 
elevation  580.  The  maximum  storage  pool  is  619.75,  the  elevation  of  the 
emergency  spillway.  The  upstream  slope  experienced  a  sudden  drawdown  during 
the  collapse  of  riser  without  experiencing  only  detrimental  effects. 

As  part  of  Law's  Study,  observation  wells  were  installed  in  four  borings 
and  a  phreatic  surface  was  developed.  The  pool  level  at  the  time  of  their 
study  was  elevation  599.  Flow  is  shown  to  exit  the  downstream  slope  at 
elevation  575.  The  present  pool  is  18  feet  lower  and  no  wet  spots  were 
observed  during  the  visual  inspection  in  the  areas  noted  by  Law.  The  two  wet 
spots  observed  during  the  visual  inspection  had  approximate  elevation  of  568.6 
for  the  one  by  the  left  abutment  and  566.7  for  the  one  above  the  discharge 
pipe. 

6.2.3  Seismic  Stability:  The  dam  is  located  in  Seismic  Zone  2. 

Therefore,  according  to  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams ,  (Reference  1,  Appendix  VI,),  the  dam  is  considered  to  have  no  hazard 
from  earthquakes  provided  static  stability  conditions  are  satisfactory  and 
conventional  safety  margins  exist. 

6.3  Evaluation :  There  is  insufficient  information  to  adequately  evaluate 
the  stability  of  the  dam.  The  dam  is  engineered  but  there  are  no  stability 
calculations.  However,  visual  inspection  revealed  no  instability  problems. 
Also,  the  upstream  experienced  a  sudden  drawdown  without  any  detrimental 
effects. 

Under  present  pool  conditions  the  embankment  is  more  than  adequate. 
Therefore,  in  light  that  the  dam  is  engineered,  the  visual  inspection  revealed 
no  problems,  and  the  size  of  the  embankment  for  the  present  pool,  a  stability 
check  is  not  required.  Overtopping  is  not  a  problem  because  the  spillways  can 
pass  the  design  flood. 

However,  if  the  dam  is  to  be  reconstructed,  the  eroded  portions  of  the 
upstream  slope  must  be  restored.  Also  in  light  of  the  wet  spots  on  the 
downstream  slope  and  no  foundation  drain,  a  stability  analysis  for  the  steady 
seepage  condition  is  recommended.  Also  the  spillways  should  be  checked  and 
redesigned,  if  necessary,  to  insure  there  is  no  overtopping  the  non-overflow 
section. 


SECTION  7 


ASSESSMENT/REMEDIAL  MEASURES 

7.1  Dam  Assessment:  There  is  sufficient  rudimentary  information  to 
assess  foundation  and  embankment  conditions,  but  no  stability  calculations. 

The  visual  inspection  revealed  no  findings  that  proved  the  dam  to  be  unsound. 
There  is  no  regular  maintenance  program  and  warning  system.  However,  the  dam 
is  in  good  condition  and  there  is  no  immediate  need  for  remedial  measures. 

Corps  guidelines  indicate  the  appropriate  Spillway  Design  Flood  (SDF)  for  an 
intermediate  size  significant  hazard  dam  is  the  PMF.  The  spillway  will  pass 
the  PMF  without  overtopping  the  crest  of  the  dam  under  the  present  condition 
of  pool  storage.  Overtopping  is  not  a  problem  because  the  spillway  can  pass 
the  design  flood.  A  stability  check  is  not  required. 

7.2  Recommended  Remedial  Measures;  It  is  recommended  that  a  regular 
maintenance  program  be  established  and  documented.  A  formal  emergency 
procedure  should  be  prepared  and  furnished  to  all  operating  personnel.  This 
should  include  how  to  operate  the  dam  during  an  emergency,  and  who  to  notify 
including  public  officials,  in  case  evacuation  from  the  downstream  area  is 
necessary.  Also  a  professional  engineering  consultant  should  be  retained  to 
inspect  the  60-inch  diameter  principal  spillway.  It  is  suspected  that  damage 
may  have  occurred  to  the  pipe  when  the  72-inch  riser  pipe  failed.  This  should 
be  accomplished  within  12  months. 

The  inspection  revealed  the  following  maintenance  items  that  should  be 
scheduled  by  the  owner  during  a  regular  maintenance  period  within  the  next  12 
months . 

a.  Vegetative  cover  should  be  established  on  the  scarp  by  the 
72-inch  riser-pipe  to  protect  the  exposed  embankment  from  erosion. 

b.  Riprap  should  be  placed  around  the  discharge  end  of  the  60-inch 
principal  spillway  to  protect  the  downstream  toe  from  further  erosion  from 
discharge  flow  eddy  currents.  The  animal  burrows  around  the  pipe  should  also 
be  backfilled  and  seeded. 

c.  Cut  all  brush  and  trees  on  the  embankment  to  the  ground. 

d.  The  unraveled  corrugated  metal  in  the  72-inch  riser  pipe  should 
be  removed.  Also  the  tree  limb  resting  on  the  intake  should  be  removed  and 
the  invert  equipped  with  a  trash  rack  to  prevent  further  damage  due  to  debris. 

e.  The  damaged  control  stem  to  the  emergency  gate  should  be  repaired 
and  made  operable. 

f.  The  severed  remnants  of  72-inch  CMP  in  the  emergency  spillway 
should  be  removed.  Trees  in  the  discharge  channel  should  be  thinned  to  reduce 
the  potential  for  debris  to  collect  and  obstruct  flows  through  the  spillway. 

g.  A  staff  gage  should  be  placed  in  the  reservoir  area  to  visually 
monitor  pool  elevations. 


If  the  dam  is  to  be  reconstructed  to  original  design  conditions,  the 
eroded  portions  of  the  upstream  slope  must  be  restored.  In  light  of  the  wet 
spots  on  the  downstream  slope  and  no  foundation  drain,  a  stability  analysis 
for  the  steady  seepage  condition  is  recommended.  The  spillways  should  be 
checked  and  redesigned,  if  necessary,  to  insure  there  is  no  overtopping  the 
non-overflow  section  for  the  PMF. 
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VERTICAL  AND  HORIZON-  The  vertical  and  horizontal  alignments  do  None 

TAL  ALIGNMENT  OF  THE  not  deviate  from  the  available  drawings. 

CREST  The  crest  serves  as  a  dirt  road.  There  are 

a  few  riprap  boulders  strewn  on  the  crest 
along  the  upstream  slope. 
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lON.-ifl.TANTM.  INC. 


Zx,l)  J>  r-'^SET  P')  MtPMIhlELU.VIHLil.MlA  22n» 

TEL:  i703i  seO'll  ;0 


October  10,  1975 


Mr .  Tom  0 ' Toole 

Gilbert  Clifford  a  Associates 

?.  O.  Box  5425 

Fredericksburg,  Virginia  22401 


R£:  Whcatlands  Deub 
Job  No.  4834 


Dear  Ton: 


The  toe  drain  as  shown  was  not  installed,  how¬ 
ever  it  should  be  put  in. 

The  cut  o^f  core  startu  ..it  Klov-ation  5400  ♦ 
width  15.0*  +  at“ETc'/.ntion  505.0  +.  Core  is  25^ 
wide  i  tapers  to  width  of  10.0'  i”at  Elevation 
610.0""+.  The  core  was  built  on  the  old  centerline. 

Dick  has  furnished  the  following  notes: 

SHEET  3  of  9 


1)  .A  rock  toe  drain  couid  be  and  should  be  installed. 

2)  Sack  of  dam  should  be  seeded  promptly. 

3)  Trash  rack  was  not  i.tstallad  in  front  of  24"  cmp. 
Needs  to  be. 

4)  Trash  rack  on  Riser  -.as  not  correct  -  needs  to  be 
redone. 

5)  Out  flow  chan.nel  should  have  rock  or  small  rip¬ 
rap  along  sides  to  -laintain  channel  from  silta- 
tion.  Also-shannel  needs  to  be  dredged  out  after 
recent  rains. 


Mr.  Ton  O'Toole 
October  10,  19' S 


Page  2 


6)  Mo  inspectio.*'.  was  made  of  the  rip-rap  at  front  of 
dam. 


SHEET  4  of  9 


Bern  built  of  spillway  soil  and  rock  -  if  you  want  to 
show. 

This  was  put  in  to  guard  back  of  dam  toe  from  possible 
wash  out  and  as  a  place  to  put  spillway  cut  materials. 

This  was  not  inspected  so  would  have  to  be  located  if  desired 
to  be  place<d  on  final  drawing. 

Road  entrance  from  east-across  spillway  and  across  dam 
top  not  shown.  Perhaps  not  wanted  on  this  drawing. 

Otherwise  -  Sheet  4  seems  O.K. 


Very  truly  yours. 


/ 


Glenn  V.  Wilson 
Executive  Vice  President 


.'sco^uMit'£i<srn££T.  ?o  noxo  MfHKiFitiD.  Virginia  22n» 
r£L;  17031  bcO-ll  10 


CONSCL.T.\NTH.  1>‘C. 


March  4,  1976 


Tom  O’ Tool* 

Clixfocd  6  Assoc.  Inc. 

P.O.  Sox  5425 
rrodericksburg#  Va.  22401 

Sear  Tom/ 

In  reviewing  the  plans  on  V/heatland  Dam,  I  note  a 
few  changes  that  should  be  put  on  the  final  plans. 

1.  The  cutoff  core  extends  to  the  water  line.  Act¬ 
ually  it  is  a  zoned  fill  to  the  waterline,  with  a  center 
silty  clay  sora,  with  silty  clay  s  shale  on  the  upstream 
side  and  more  shaly  material  on  the  downstreain  side. 

2.  The  toe  drain  was  not  installed,  t  think  it 
should  have  been,  but  if  there  is  any  seasace,  it  can 
easily  be  installed.  You  should  advise  Glaize  &  Bo'.vman, 
that  if  they  obser’.’e  any  seepage  a  toe  drain  should  be 
i.tstalled. 

3-  There  is  a  beam  between  the  downstream  side  of  the 
emercetcy  spilway  ar.d  the  cnm.  This  will  have  to  be  located 
in  the  field. 

As  I  told  vou  by  phene  the  dam  looks  good  and  is  about 
one  fourth  full^  The  valve  is  not  completely  closed.!!  - 
with  the  exception  of  the  t.hree  items  it  was  constructed 
accordi.ng  to  your  plans. 


fours  very  truly. 


■L//7 

xJJu^ 


if  cd:u^ 


Gle.nn  V.  Wilson 
Executive  Vice  President 


Gv:4/jw 
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W0uTt'7AT  BtACA  •  AO  Be*  S42S  •  A«COf m  .'asBuMC  V  BC-nia  22401  •  703/7S2-5011 

aOABO  OF  OineCTORB  Si(.at*T  w  Ci..r>c»0  AE  T»o«a«  j  o  TOOlC  AE  Eaal  •  SurMfAkANO  A  E. 

August  14,  1975 


Mr.  James  Bowman  6  Mr.  Fred  Glalze 


BE:  Frederick  County 

Vaheatland  Earth  Dan 

Dear  Sir; 

.  Subsequent  to  our  discussion  and  my  visit  to  the  site  on  Wednesday  August 
6,  1975  and  ay  return  visit  on  Monday  August  11,  1975,  it  is  apparent  that 
several  aatters  require  clarification. 

1.  Memal  Water  Level;  As  we  all  know  the  original  design  called  for 
normal  water  level  to  be  606.00.  At  your  request,  the  possibility  of  raising 
Co  the  616.00  elevation  was  investigated,  rt  was  stated  at  that  time  that  the 
northern  Ciager  of  the  reservoir  possibly  would  be  off  your  property.  From  my 
field  reconnaissance  on  .Monday  it  is  evident  that  it  definitely  will  be. 

Another  ovatter  of  consideration  in  raising  the  water  level  is  the  effect 
on  the  springs  feeding  the  reser/oir.  At  606.00  it  is  questionable  as  to  the 
adequacy  of  the  springs.  To  add  on  additional  ten  feet  may  result  in  further 
compounding  the  problem.  Naturally,  we  all  recognize  the  unpredictability  of 
springs  and  hopefully  this  will  not  present  problems  in  the  future,  but  it 
definitely  is  of  concern  to  us. 

2.  Roadway  over > dam;  As  you  will  recall  the  Virginia  Department  of 
.Kig.hways  will  not  accept  a  road  over  a  spillway  and  daa  into  t.heir  system. 
Therefore,  the  type  of  road  originally  designed  over  the  daa  was  to  a  private 
road  with  dual  lanes  22'  in  width  and  8'  shoulders.  In  the  vicinity  of  the 
spillway  it  otust  be  borne  in  Blind  t.hat  the  road  will  be  subject  to  flooding. 

Therefore,  assigning  the  normal  water  level  is  to  be  616.00  and  the  top 
of  dan  at  626;  for  the  roadway  over  the  dan  to  be  forty  foot  wide,  t.he  24 
inch  pipe  will  have  to  be  lengthened  by  8  1/2  feet  and  the  60*  14  feet.  This 
will  permit  a  2.1  slope  cn  the  upstrean  aide  and  a  2  1/2  to  1  on  the  down- 
screan.  This  is  t.he  receesnanded  design. 


>c-«/ 

-  soil.  CQN.SIjLT.\NTS.  INC.. 
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RESULTS  OF  IH-PLACE  DENSITY  TESTS 

L.  BOV^IAN 


TEST  ^ 
NO. 

LOCATION 

ELEVATION 

1 

■HU 

PERCENT 

MOISTURE 

7/30/75 

0-71  . 

CORE 

5751 

114.80 

20.4 

0-22 

CORE 

575*  : 

115.20 

20.7 

0-23 

PROMT 

575* 

117.30 

U.6 

0-24 

PROMT 

575* 

119.10 

17.6 

0-25 

BACK 

575* 

130.40 

12.8 

0-26 

BACK 

575* 

130.90 

12.3 

0-27 

CORE 

582* 

114.45 

19.5 

0-28 

CORE 

582* 

115.00 

19.7 

0-29 

FRONT 

582*  , 

\ 

120.50 

16.2 

0-30 

PRCffT 

582* 

120.80 

15.7 

0-31 

BACK 

582* 

129.50 

12.2 

0-32 

BACK 

582t 

129.00 

1 

11.7  ! 

1 

1 

1  ! 

95.35 

95.40 

98.85 

101.30 

115.60 

116.55 

95.80 

96.10 

103.70 

104.40 

115.40 
115.50 


MAXIMUM 
LAS  DRY 
DENSITY 
PCF 

OPTIMUM 

MOISTURE 

PERCENT 

94.1 

25.0 

94.1 

25.0 

106.4 

18.0 

106.4 

18.0 

117.4 

12.8 

117.4 

12.8 

94.1 

25.0 

94.1 

25.0 

106.4 

18.0 

106.4 

18.0 

117.4 

12.8 

117.4 

12.8 

FISLD  CEMSITY  TEST  RSPCftT 


C-TS'iT:  Frad  Glaize,  and  Jamas  Bowman  REPCaT  DATE:  September  16,  1975 

PaCwSCT:  ;vheatlanda  Dam  Site  TEST  DATE:  8/29  6  9/2  «  9/8/75 

LOCATICn:  Fredriek  Co.,  Virginia  WEATVSR: 

PROJECT  NO:  SCI  Job  No.  4884 


FIELD 

Field 

Densi^ 

DATA 

Field  (%) 
.'loisture 

LAS 

Opti-iun  (4) 
Moisture 

DATA 

^kudJT^aa 
.  Density 

Percent 

Ccrpaction 

locaticns 

0-41 

118.30 

11.0 

mm 

100.7 

Front, 

60S 

0-42 

115.20 

13.0 

106^ 

108.2 

Core, 

605 

0-43 

117.95 

10.7 

1271 — 

"^1^4 

100.4 

Back, 

605 

0-44 

117.65 

11.6 

12.8 

117.4 

100.2 

Front , 

6.0 

in 

1 

n 

117.80 

11.8 

12.8 

117.4 

100.3 

Front, 

6ia 

0-46 

110.15 

_15.3 

18.0 

106.4 

103.5 

Core, 

610 

0-47 

110.45 

15.6 

18.0 

106.4 

103.8 

Core, 

6.0 

0-48 

115.30  » 

11.0 

12.8 

117.4 

98.2 

Back, 

610 

0-49 

115.10 

10.7 

12.8 

117.4 

98.0 

Back, 

610 

0-50 

115.70 

11.0 

12.8 

117.4 

98.5 

Front , 

616 

Above  tests  results  resresent  spot  checks  cnly. 

:iota:  Densities  reported  in  ccu^ds  per  cubic  Soot,  dry. 

.'ta^dnua  density  in  acoordance  with:  ASTM-O'>698-70  C 


'testing  Technician : 
'Uatribution: 


LIKS  fSOfLS-SOtlS  Alls 


I  ■  -X  <  ■  /  rC  ‘ 

Ancerson 

Technical  Ser’/ici 


uimsssT 


a-. 


field  CgatTY  TEST  RSPCRT 


CwIcffT:  Fred  Glaize,  and  Janes  Bowman  REPORT  DATE;  September  16,  197 

PROJECT:  wheatlands  Oaa  Site  TEST  DATE:  g/jg  t  9/2  t  9/8/75 

location:  FcedricJt  Co.#  Virginia  WEATHER: 

PROJECT  to:  SCI  Job  Mo.  4884 


FIELD 

DATA 

LAB 

DATA 

M9. 

Field 

Deisity 

Field  (%) 
HoisCure 

Cptinun  (%) 
.Moisture 

^:axil1un 
.  Density 

Percent 

Cgrpaction 

Locations 

n-5l 

115.75 

10.9 

12.8 

117.4 

98.6 

Front, 

616 

0-52 

116.20 

10.5 

1 

12.8 

117.4 

98.9 

Front, 

616 

0-53 

106.10 

14.3 

18.0 

106.4 

99.7 

Core, 

616 

0-54 

107.05 

14.3 

18.0 

106.4 

100.6 

Coro, 

616 

0-55 

114.70 

10.0 

12.8 

117.4 

97.7 

Back, 

616 

0-56 

115.20 

10.0 

12.8 

117.4 

98.0 

Back, 

616  ; 

D-57 

114.65 

9.8 

12.8 

117.4 

97.6 

Back, 

616  : 

0-53  • 

105.65  ‘J 

13.5 

18.0 

106.4 

99.3 

Core, 

616  j 

Above  tests  results  represent  spot  ctedcs  only. 

Notet  Densities  resorted  in  poods  per  a:bic  fbot#  dry. 


Masdrun  density  in  acoordenoa  with:  aSTM-o-698>70  C 
Testing  Tednidan: 

Distriiriticn: 


Mill.  HONSllLTANTi.  INJl. 

VLHliriaO.  VINCINUk  221 1( 


Ink  >•.  4334 

July  8,  11 


RESULTS  OF  IM-PLACE  DENSITY  TESTS 


_ v.'h-Tjtlar.Ja  Dam  Site 

I  .  •• 

_ Fredrick  Co.,  Virginia 

7cmc-;  f 

_ Glaize  Development,  Co. 

AST.M-D-699-70  C  \toiki>i  _ 


in  NNsin  ~  u&  m  oiuc  roor 


SAMIM  E  No, 


.J2- 


«-nNHL'l.'r.\NTH.  INC.  aso  jUNIPEfI  STMEff.  r.u'tHiEIEID.  ViRCiNIA  2It1b 

TEL.  ITCJI  frU  lt  <0 


JoD  NERit  (nd  lecation 


Irchiltcl-oc.  Enfwttr _ 

Cori;rae:or  .  _ 

~ic~S*Su>9tion  ol  Saik  _ 

Mjtif iti  M«rk _ 

Souret  of  Motvriil _ 

Hotural  Witof  Conltiit. 
Liquid  timt 

B.  Tost  Precodurt  Utid:  _ 


•''/  /  /.  ,• 


/  ~V/> , ' 


Unihid 

.Clisuticatiea . 


_ %  NoiunJ  Off  Ooflsity  . 

.  %  Pliitie  Limit _ 


AASHO 

_Cl4»ificotion 


.per  Spocifte  Crmiy. 


.  %  Ptutiety  IndM. 


C.  Toot  RosulS:  Mmmgm  Dry  0«Mify  ^  ^  PCT  Optimum  WiUf  Canttat  2.  5  .0  % 


WJTn  eorrwT  —  pwoff  cf  wr  wscht 


h». 


4884 


n 


'-uiu  wCNSLLTA.nTS.  INC. 


illliMHtlO  w«C:iii«  )}!it 


July  14,  19 


RESULTS  OF  IN  FLACE  OEMSITY  TESTS 


Wheat lands  Dam 


Frodrick  Co..  Virginia 


Glaize  Development,  Inc. 


TM-D-698-70  C 


.  U«ik«4 


TESr 

NO.’^ 

LOCATION 

ELEVATION 

WET 

DENSITY 

PCf 

PERCENT 

MOISTURE 

HQSm 

MAXIMUM 
LAB  DRY 
DENSITY 
PCf 

OPTIMUM 

MOISTURE 

PERCENT 

PERCEN1 

COMPAC¬ 

TION 

7/7/75 

D-ll 

2  •>  SO 

564  ♦ _ 

114.65 

15.4 

99.40 

94.1 

25.0 

105,8 

D-12 

3  4-  QQ  1 

1 

564  + 

113.80 

16.0 

98.05 

94.1 

25.0 

104.0 

D 

3  +  50 

564  *_ 

113.70 

I6e4  1 

1 

97.70 

94.1 

25.0 

103,8 

D-14 

2  +  50 

1 

568  + 

113.65 

15.9 

1 

98.00 

94.1 

25.0 

104.0 

0-15 

3  +  00  1 

568  *_ 

114.60 

16.6 

98.25  j 

94.1 

25.0 

104.4 

0-16 

3  +  SO  i 

568  ♦, 

113.40 

*16.0 

97.70 

94.1 

25.0 

103.8 

7/8/75 

0-17 

j 

0  25  I 

i 

Cradla 

i 

( 

113.00  ; 

! 

i  19.9 

94.25 

94.1 

25.0 

100.0 

0-13 

0  +  65-  j 

Cor 

Pipe 

113.40 

19.4 

95.00 

94.1 

25.0 

100.9 

0-19 

1  >  10  ; 

j 

1  \ 

m 

113.70 

20.3 

94.55 

94.1 

25.0 

100.5 

D-20 

1  +  40 

•  m 

I13e20  i 

1 

1  20.2 

1 

'  i 

94.20  1 

1 

1 

i 

t 

94.1 

25.0 

100.0 

1 

i 

1 

1 

—  -  -  i 

1 

1 

1 

I 

t 

i 

1 

•/ 


'RichAr.-l  C.  A.nderson 
Dirucesr:  Technical  Services 


SOIL  CONSULTANTS.  INC. 


«(>iiriuo  viiiciNi*  12111 


J«l>  Xa. 
flail 


4884 

July  14,  1 


RESULTS  OR  IN-PLACE  DENSITY  TESTS 


_ IVHSATLANDS  DAM  SITE 

I  .N 

_ Fredriclc  Co.,  Virginia _ 

I..*-  ! i 

Glaia*  Development,  Ine. _  _ _  | 


\STM-D-6 9 8-70  C 


TEST.. 

N0.\ 

LoariON 

ELEVATION 

WET 

DENSITY 

PCf 

PERCENT 

MOISTURE 

■BH 

HgH 

MAXIMUM 

LABORT 

DENSITY 

PCF 

OPTIMUM 

MOISTURE 

PERCENT 

PERCENT 

COMPAC¬ 

TION 

mm 

1*  Above 
Cradle 

D-21  ^ 

0  +  25 

121.95 

12.0 

108.80 

106.4 

18,0 

102.3 

D-22 

0  4-  65 

• 

121.60 

13.2 

107.45 

106.4 

18.0 

100.9 

0-23 

1  ♦  10 

• 

121.50 

12.7 

107,85 

106.4 

18.0 

101.4 

0-24 

1  4>  40 

• 

121.80 

12.6 

108.20 

106.4 

18.0 

101.7 

0-25 

0  25 

1*  Over 

120.00 

14.2 

105.10 

106.4 

18.0 

98.7 

0-26 

0  ■t'  65 

Pipe 

m 

120.60 

14.4 

105.45 

106.4 

18.0 

99.0 

0-27 

1  +  10 

61 

119.50 

14.8 

104.10 

106.4 

18.0 

97.8 

0-28 

1  +  40 

61 

6 

6 

119.10 

14.7 

103e85 

i 

1 

» 

1 

106.4 

1 _ 

18.0 

97.6 

I 


SOIL  CONSLLTaNTS.  INC, 

««IKIIi|l(tO  VIWMl*  illlH 


laat 


lull  Sa, 
lUt^ 


lul'/  14, 


RESULTS  OF  IN-PLACE  DENSITY  TESTS 


_ irHEATLAMDS  Dm  SITE 

1  ...  -H 

_ Fredriek  Co.,  Virginia 

1«Me  I  r  «; 

_ .  glaize  Developmant,  Inc. 

ASTX-D-593-70  C  _ 


appendix  V 

POST-CONSTRUCTION  STUDY 


UkW  ENGINEERING  ASSOCIATES  OF  VIRGINIA 

G90t»chni€»l  9nd  Cngin^tft 

rO.ORAMEROQ  /  7913  WESTFARK  ORfVE  /  McLEAN.  VtRCiMIA.  33101  /  17031  79M700 

}Iov*inb«r  21,  1980 


U.  S.  Array  Engineer  District 
Geotechnical  Engineering  Section 
803  Front  Street 
Norfolk,  Virginia  23SI0 

ATTENTIONi  Mr.  David  A.  ?3zza,  P.  E. 

Chief  Engineer 

Sl'BJSCYi  Inforraation  Pertaining  to  Wheatlands  Oara 
LETCO  Project  No.  W-0-2982 

Ofaar  Mr.  Pezzat 

In  regards  to  our  telephone  conversation  of  Kove-nber  19,  1980, 
we  are  sending  you  the  enclosed  information.  Mr.  Fred  Glaize, 
lit,  has  authorized  us  to  send  selected  appendices  to  our 
1976/ /7  study  of  the  dara.  The  appendices  which  we  have  been 
authorised  to  release  include  the  boring  logs  and  the  labora¬ 
tory  test  data.  He  haa  also  authorized  us  to  send  copies  of 
field  test  results  conducted  by,  and  letters  written  by  Soil 
Consultants,  Inc.  during  construction  cf  the  dam  in  1975. 

If  you  have  any  questiona  regarding  this  infoimation,  or  If  we 
can  be  cf  further  assistance,  please  contact  us. 

Very  truly  yours, 

lAW  ENGINEESIfIG  ASSOCIATES  OF  VIRGINIA 

iLu/  lu.  iJ- 

Herald  W.  Van  Aller 
Geotechnical  Engineer 


ATI  ANTA«tinMINOHAM*CHARlOTrf  •COt.UMaiA«iACKftONVIlXt  •MIAMi  •NASHVlUi.l  •  OALANOO  •  RALCIQH  •  T AM»A  •  WA$HINOTCm.  O.  C. 


3.4  Groundwater 

The  elevation  of  the  reservoir  at  the  time  of  our  Investigation  was  approxi¬ 
mately  >599  MSL.  Water  level  readings  were  recorded  1n  sealed  observation 
wells  located  In  the  soil  test  borings.  The  water  level  In  these  casings 
were  monitored  during  our  field  operations  and  prior  to  our  field  oermeablllty 
tests.  Water  level  readings  are  shown  in  Table  I. 


TABLE  I 

WATER  LEVEL  READINGS 
Elevations  In  Feet,  MSL 


■Inq  ho. 

12-20-76 

12-23-76 

12-30-76 

1-4-77 

B1 

- 

Dry 

Dry 

Dry 

B2 

- 

591. B 

592.7 

592.0 

B3 

587. 0 

588.9 

591.4 

591.0 

B4 

_ 

• 

597.2 

596.6 

Estimated  water  levels  through  the  dam  are  shown  on  Orawing  2,  l.ii'iinii' i 


TEST  BORING  RECORD 


APPROX.  STRATUM  „ 

ELEV.  DEPTH  VISUAl.  SOO.  DESCRIPTION  O  SR  X  CR  S 

82S  0.0 


625 

FILL,  brown  And  gny  eUy«y  liU  ud  lUty 
gravtl,  time*  of  taad  and  thal#  frifBAati 

2 

10 

i 

Si 

4.5 

10 

i 

in 

620 

7 

11 

% 

>!• 

*1*1 

9^ 

0 

Si 

❖: 

615 

14.5 

10 

1 

]  26 

610 

19^ 

13 

I 

\ 

SOS 

20 

13 

Si 

w 

Si 

;  23 

600 

29J 

15 

i 

»K>S 

596 

33.5 

i 

Si 

590 

Brown  and  pt«o  dteompoMd  SHALE 

30 

39,5 

10 

15 

W 

1 

585 

Bociaf  TrainiUd  •  40.0',  12-10-76 

VOTE:  Piaromtttr  ioauUad 
to  dvptb  of  17.0’. 

K-  Soil  Synboli 

Pm  1  ot  _I 

BORING  NUMBER; 

B-l 

D  *  SampU  Otpeha 

rvJLp'CR 

Date  DRILLED; 

lMO-70 

N  -  PttMtntioa  is  blevi 
P«  toot  (ASTM 
D-1S6S) 

5 

SI: 

12 

14 

16 

- 

JOB  NUMBER: 

W-6-1487 

16 

ia  tneli«A 

3  -  STWbolt  D«icrib4d  Mow 

(^ATLANDS  Dam 

CR  *  %  Cor*  lUcororr.  NX 
or  BX  daaifnatta  bit 
latfASIM  D-2113) 

22 

to" 

100 

SL 

4 

c 

Uadifturbod  Suapl*  (ASTM  D-158T( 

Wtior  L«*4l.  ba«  of  bofijis 

W.ur  t«r«l 

Lam  el  Wim 

CiTod  Oipifc  el  Bectaf 

STaTIOoV  l-*00 

APPROX  STRATUM 
EL£V.  DEPTH 


TEST  BORING  RECORD 


N 

or 

VISUAL  son.  DESCRIPTION  D  SR  K  CR  S  ROtARXS 


62S  0.0 


CoatiniMd  oa  Paf*  2 


K-  Soil  Syabola 

D  •  Saapla  Dapttaa 

or  Cl 

N  •  Pmatatioa  in  blona 

•  I 

SR- 

par  foot  (ASTM 

18 

IS 

DlSSg) 

CR-RCoio  RKorarp,  NX 

22 

12 

or  BX  daignatM  bit 

to" 

aiM(ASTM  D2113) 

J£i 

Id 

100 

IS 

Pw  t  of_? 


in  ineb« 

9  •  Svmbcli  PwCTibrt  Mow 


Undiitttrtwd  Sunpl*  (ASTM  D-15ST) 

W«ur  tia*  of  botinf 

Wawr  L(t«I 

Lea  of  Water 

Cared  Dtpth  of  Boring 


BORING  NUMBER:  _BJ _ 

DATE  DRILLED: 

JOB  NUMBER:  W.0-14g7 

wheatlands  Dam 
DOUBLE  TOLL  GATE,  vmOINU 
STATION  2*00 


. . . 


•*  -a  *•- 


TEST  BORING  RECORD 


N 


APTROX.  STRATUM  or 

ELEV.  DEPTH  VBUAL  SOIL  DESCRIPTION  D  SR  K  CR  8  REMARKS 

576  50.0  CoDtinutd  from  Pm*  I 


K-  Soil  Sjrabolf 


PM*_2of_i  BORING  NUMBER:  8-1 


D  •  S*mpl*  Oipdu 

N  ■  PmtcnUoa  in  bleat 
p*rroet(ASTM 
IblSSS) 

CR-  R  Con  Reeemr,  NX 
oc  BX  dnifniut  bit 
HmCASTM  D-2113) 


pj(OTCS 


IfR-  Stmpl*  Spooa  Reeontp 
is  incbm 

IS  I S  ■  STmbeli  Dmer'b*d  B«lea 


12 


14 


18 


Undiituibed  Sample  (ASTM  IV15S7) 

Wtur  LeeN,  lime  ot  bociap 

WaurLeeal 

Loaaef  Miler 

Caeed  Depth  of  Boeiaf 


DATE  DRILLED:  12-21-T6 
JOB  NUMBER:  W.6.1457 

WHEATLANDS  DAM 
DOUBLE  TOLL  CATE,  VUtGDOA 
STATION  2*00 


■fl^lAl'l 


K  ■  Soil  Syabol* 

0  •  Somplo  Dopthi 

N  -  Pmomtion  in  blow 
por  foot  (ASnt 
D-16SS) 

CK-!l  Coro  (Ucoroiy.  NX 
or  BX  dooiinotoi  bit 
WolASlV  0-2113) 


Pifoi_of_l 


psK^orCX 


IgR  •  Soapit  Spoon  Roeoooiy 
in  ineba 

IS  Is  Jvtnboh  DaeribH  Boiow 


13 


14 


IS 


Undirturbod  Soaplo  (ASTd  D-IBST) 

Wtur  Ltrol,  tlao  of  bortaf 

WtUrUrol 

Loaof  Wnlnr 

Cnood  Dtpth  of  Soriad 


BORING  NVMBER;  B-3 
DAT*  DRaLED:  11-23-Te 

JOB  NUMBER: 


WA-U8T 


wheatlands  Dam 
DOUBLE  TOLL  GATE,  VIRGINIA 
STATION  2**S 


TEST  BORING  RECORD 


APFROXJTRATXM 
ELZV.  OEMH 


_52a_ 


vavAt  soa  oesciarnoti 

Contlnu«d  from  Pw  1 _ 


N 

er 

O  SH  K  CX 


xaiAXxs 


STS 


STO 


SM 


SSO 


S6S 


S3.0 


exs 


68.0 


FILL,  U|bt  brawB  <i*yT  •‘1*  ud  dlt7 
|nr*l  with  ihal*  bafmua 


ytty  mtt  onof  *ad  brawa  alty  CLAY 
me*  of  >hai*  Cnfm«ati  (CL)  ■  (?o«ibt«  FQl) 


^S 


588 


Soft  to  modotaUI;  hud  pt? 

shale 


Bohof  Tumiaoud  9  68.0',  13-0-T6 


10 


I 


20 


18 


NOTE:  Plftsomour  ijuuUfd 
to  doptb  of  36.0'. 


X  •  Soil  Sjrabob 

D  •  Soap)*  OtpUa 

S  •  Ftootntioa  is  blewi 
pot  feotfASm 
D>1S88) 


CR-  %  Con  Roeemy,  NX 
Of  MX  daiinota  bit 
itM(AS7M  &2113) 


F»8»i.of-l 


ISR  •  Siaplo  Spoea  Rocaoofp 
l"')  Id  iaeba 


SYitibob  Dacribod  Mow 

gUaditnirbod  Sompio  (ASIOI  D-ISOT) 
Waur  LtoH,  dao  of  betiiif 
WatarLaoH 
Loa  of  Watar 
Caaad  Oapth  of  Berliif 


BORING  NVMBER:  B-l 
DATS  DRILLED:  12  0-76 

SOB  NUMBER:  W.6-U6T 

WHEATLANDS  DAM 
DOUBLE  TOLL  CATE,  VIRODQA 
STATION  4*00 


TEST  PIT  RECORD 


APPROX. 

ELEV.  STRATUM 
DEPTH 
598  (T‘-) 


VISUAL  SOIL  OESCRIPnON 


FILL,  brown  silty  eUy  ud  eUyay  tilt 
with  oouM  ihal*  {nfnioati 


NOTE;  Jw  tsoipl*  •  8.0'. 

Ttct  Pit  dry  st  Um*  of 
•mcmntiaB. 


SIZE  OF  TEST  PIT: 


orientation  OP  TEST  PIT: 

NORTH-SOUTH 


TEST  PIT  RECORD 


ATFROX. 

EUV.  STRATUU 


(Ft) 

!6S_ 


DEPTH 

(Tt.) 


VISUAL  SOIL  DESOUPTION 


remahu 


SM 


MS 


1.0 


8.0 


TOPSOIL 


PILL,  brawn  slty  clay  and  cUyay 
•ilt,  tiaea  of  (naal 


NOTE:  Jar  Mm^la  •  8.0' 


SIZE  OF  TEST  PIT: 
i'a  lO* 


ORIE.STATION  OF  TEST  PIT; 
NORTH^OUIH 


N2Sa; 


Watar  laaal  ta  aotad 


Waiar  laral  at  daa  of  aseaaadea 
Hand  PanatioaMtor  Tail  (ISP) 

T.V.  Tortua  Ton  (TIP) 

PJ>.  flaM  Oaoaity  Ton  (PL) 

Mnbed  of  Eaetaalton;  Srakfeoa 


TEST  PIT  NUMBER:  TP  » 
DATE  EXCAVATED:  H-PO-78 
MB  NUMBER:  W.«.la87 


wheatlands  dam 
DOUBLE  TOLL  QATE.  VnCDOA 
STATION  *»00 


IINITWKKIKT  %KINKI«  NATIIHAL  AriliHUliiKl  AUDI'IIONAL  TKiiTS 

BOHINO  BOIIINCJ  BAMfU:  SOIL  - El^L -  NO.  »W  liPKOII'IC  VOIl>  MOISIOHS  l-IMI  W  CONIlUirTED 

NO.  llEriil  TYre  CLASSIFICATION  Wei  I  Dry  SIEVE  OHAVITV  RA’nO  *  L.L  I  P  L.  ll'.l.  IBKB  NOTE  a» 


LETCQ  SuIL  DATA  fttPURI  SHEET 


SUIL  f-WUi-ERricS  hJW  nHcAiLANDS  DAM  rt6-|Mo7 
oijr<I.’<iw  iJuMcEi?  ■  B-2 

SAA.h'LE  ICEwTIrlCAnCN  «  SS  ,1  20.0-21.5  FT. 


SlevE  Ai^ALVSIS 


aI=VE 

V'l 

r£«CEi’(T 

i'iumoEn 

REi'Ali'icD 

FIimER 

32 

0. 

100.0 

J4 

1  1  .d 

94.3 

3(9 

24.4 

66,1 

4 

37. a 

16.4. 

JO 

bl  .2 

70.8 

20 

eO.5 

o5.5 

40 

o5 .0 

62.9 

00 

d7.a 

01.3 

100 

69.4 

60.5 

200 

70.4 

59.9 

•• 

■■  ;  1'  “ 

T  r  •*  4*  ♦  •  » 

: — ^ ^ 

•  ‘  1  V  ) 

»« 

• 

: — !  ! 

irhz 

1  1' 

r. 

-rri — ^ 

■  ■ '  >  j  '  ir?'  “i  — * — ^ 

1  1  '  '  '  '  '■ 

fT 

-j:  ,i  .1..- 

i  '■ 

1  i  ^ 

* 

— 1 — »  ,»■'  ■■  *■  ' — fe~ 
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UNCLASSIFIED  ML 


LCTCO  SUIL  DATA  REPCRT  SHEET 

MIL  ?i<LiP£RTIES  rjR  rtHEATLAi'JDS  OA.A  /46-|Ab7  ’ 

aJitlNG  i'iOMoER  •  6-3 

sample  ICtwTIFICAriUH  ■  uD  «  20-22  FT. 

SPEClrlC  OHAvITY  »  2.71 
mcT  OiMli  ricIwHT  ■  123.1  HCf 
.<ATUt?AL_*i01STWE  CuNTEhT  ■  21.5  PEHCE^T 

Lt<t  MIT  iT  •101.3  pCF  vOIO  RATIO  •  0.669  PERCENT  SAT.»  37.1 
SIEVE  Ai^ALYSIS 


SIEVE  mCOM  rtT  HEKCEiVT 


t<uM6ER 

RETAINED 

finer 

32 

0. 

100.0 

34 

24.  1 

32.5 

30 

33.7 

75.5 

4 

40.0 

70.3 

10 

49.1 

64.3 

20 

50.  ( 

57.7 

40 

OS.4 

52.4 

oU 

69.9 

49.  1 

100 

71.3 

47.7 

200 

73.0 

46.9 

PLASTICITY  PPcPERTlES  uF  MAT.  PASSING  Nu.  O  SIEVE 

PLASTIC  LUIT  IS  25 

LIuOlJ  Ll.Air  IS  39 

PLASTICITY  IwDcX  IS  U 

LIJOIOIIY  index  ■  -0.29 
pI/A-LIrtE  PI  IS  •  0.97 

APPKOX.  SOIL  patP.  oAStO  CN  A30VE  DATA  AND  EMPIRICAL  RELAf IDNSHlPS 

CJMPOSSSUN  INDEX  (CCl  IS  0.2o 

ErPcCTIvE  PHI  ANCLc  IS  33  uR  -  4  CECPEES 
31  AND  PrtOCTJP  UpT  mCI STORE  IS  20. 0  X 
STAND  pROCTDk  MAX  DENSITY  IS  102.6  PCr 

pEwCEwrACE  CLASSIrlCATIuii  IS 
29. /«  GRAVEL  23.4*  SA.ND  4o.9«  FINES 

OiVirlED  MIL  CUSSIFICAriON  IS 
OM  SILTY  USA V EL 

AA3H0  SOIL  CLASSIpIOATION  IS 

A-0  NITH  wRJOP  INDEX  Op  3  CLAYEY  SOILS 


ukw  otoiwiwwo  ce»»4wt 


L=TCQ  SuIL  CATA  PErCOT  SH=cT 

aulL  I'PUfSBTIcS  FuS  bi^cATLANDS  OAh  •iO'^KsI/ 
c^h1i'<G  iiumdEk  •  e—J 

iiA«FLs  IC=rti'irICATIwA  ■  55  »  25.D-26.5  rT. 

S^tCIFIC  'jKAviTY  •  2.65 

»'*AiuKAL  i«uI5ru.^t  CLiNTci’f  ■  22.0  I'driCcwl 

bisvs  AnALY^lS 


alEVe 

♦Cjw  .(T 

riPCE; 

N  <.i«s  ER 

riETAlNcO 

rl.MES 

^4 

0. 

lOO.O 

3o 

0.6 

9o.3 

4 

10.4 

5j.3 

10 

27.6 

71.7 

20 

35.5 

04.  1 

40 

40.0 

59.3 

oO 

42. d 

5o.5 

100 

45.5 

54.0 

200 

4/.  6 

5  1.9 

m _ 1-  ■  -1  ~  -  .,  -.1 

1^1  ^  _  » »f  _^3>i«a_  ‘04  1 


rLASTICITY  Hftur'ERTleS  OF  MAT.  PAS5lrtG  «C.  40  SIs^E 

i-UbVrc  H«IT  IS  30 

LIvJOlJ  LI  Air  15  42 

rLASTICriV  LtCeX  IS  12 

LiviUlDtiY  1.4LCX  ■  -0.65 
rl/A-LI«E  1*1  IS  •  0,/5 

Af^KSuX,  SOIL  r’RLF.  BAScC  oN  AeU’ts  OA.TA  AAO  c.aPiaICAL  PELATIu.SSHIrS 

CC.Apt'iScIJi'.  LSDEX  ICC)  13  C.23 

EFrzCTlvt  FHI  A^CLc  IS  35  ♦  JP  —  4  REOPESS 
SiAi'O  ('klCTub  ubT  mLISTwRE  is  22.2  “ 
sVAi'iO  KrtCCTJh  AAX  DtiVSITy  IS  99.6  PCf 

rsrtCEm'AGE  CLA.SSIr ICATIGw  IS 
lo.7^  CF.A»eL  31. 4S  SAND  51.9*  FINES 

uHlUED  SuIL  CLASSIFICATION  13 
nL  ‘ 

AASrO  SuIL  CLASSIrICATIuN  IS 

A-V-5  »il  i'H  JkuuP  I.<CEX  Or  4  CLAYED  SOILS 


uw  mBimnma  ntriwo  cei«»4WT 


LETCO  SoIL  DrfA  «>E?CST  S-HIteT 

buIL  r’^u^cnTIca  Fjff  ■'iKEATLAWOS  UAm  /io~IA87 
ocPInu  ••Li"«dcS  ■  d-i 

dA.HrLs  IZcvtTirlCAClLS  •  SS  ^  3U«U— dl.5  rT. 

dr'ECIrIC  wifAVirY  ■  2«oc3 

iiATurtAL  .'•toISTortfc  CwwTSur  ■  20.2  t'EfiCEt.T 


Sieve  ANALYSIS 


SIEVE 

*CuM  i.T 

PbhCEN 

komcEP 

fieTAlNeD 

FInER 

32 

0. 

lOo.O 

34 

21.2 

/V.  1 

3d 

43.4 

57.2 

4 

51.0 

49.  1 

10 

oO.J 

40.8 

20 

o3.5 

35.3 

40 

ed.O 

32.9 

oO 

09.9 

4  1  .0 

100 

71  .0 

29.9 

200 

72.1 

2c. d 

••LASTICITY  PPOHERTIcS  UF  MAT.  HASaINO  rtu.  O  aleVe 


rLASne  limit  is  30 

LIULIO  LImIT  is  42 

kLASTICITY  IwDeX  IS  12 

LIOOIDIi'Y  I,*DeX  ■  -O.bS 
mI/A-LINE  i-l  IS  ■  0.73 


APmSOX.  soil  PRCP.  SAScO  uN  Adovs  'CATA  AivO  EMPiRICAL  3£LAiTC.SSHIya 

C-«P5£SSIJN  livDEX  (CO  IS  0.29 
errECrivS  r'HI  AivGLe  IS  33  ♦  wR  -  4  CfO’REEa 
ai'AhO  PheCTuP  wv*!'  "CISTvPE  IS  22.3  '• 

STAAiC  PPLCTJW  .'•AX  DENSITY  IS  99.0  PCh 

rErtCHNIACE  CLASSIrlCATIuN  IS 
50. VX  CPAvcL  20. 2X  SAND  2o.aX  FINES 

OivIrlED  SOIL  CLASoIFICAnON  IS 
uM  SILTY  OHAvEL 


AASHC  SuIL  classification  IS 
A“2“/  <(ITH  JnLviP  ItvUEX 


0 


LeTCU  iuIL  DATA  Pkr-ChT  SH 

i-iL  P.-ickif'rici  run  nHtArLArtCS  uA.<»  ^lO-IAo? 
.'unl.'ij  I'lb.viceK  ■  c“<i 

sArtrLS  iLci'iTir  ICAiiuii  ■  oD  w  rl . 

‘i£i  li.UT  .tEIG'HV  ■  13a, -j  i^Cp 

■•AaukAL  Cui't  1  sii<iT  •  I5«9  ^cnCsi^i 


ilz'vz  A.iALfSiS 


sv£ 

«T 

r£SGE; 

•  •  v<«iCCr< 

pkiAlitcJ 

ri  i>EP 

0. 

I'lu.O 

jo 

3.3 

0O.2 

23.2 

/0.5 

10 

AO. 3 

63.2 

2U 

c  1  .0 

30.3 

uo 

c  /  .5 

31.7 

CG 

V  1  .V 

27.3 

ICO 

VA.  / 

24.6 

2 ‘JO 

7o.3 

22.0 

r  r  -%•  XT' 


rssCc.'iTAGc  CLASSlr'I CATIuii  IS 

urA*sL  53«yX  SAiHO  22«64  rIneS 


o  a  III  p 


LcTCw  auIL  LATA  oHccT 

iGIL  f’PLt'zHTleS  rC^  rtHcATLAi'iOa’  DAM  rtb“IM3'/  . 

cCwIiMij  I'lUHren  ■  e-M 

sA^i-Ls  ILcrti  irlCATIurt  ■  oL  20.5-L2.5  rT. 

Si'cCIrlC  JrAvlTY  ■  Z,l2 

<isT  ui'iii  height  ■  133.1  I'Cr 

.•ATuXAL  hLIsi^kE  CLi'*TE4'4r  ■  lo.5  PfKCsfti 

DA'(  OrtlT  hT  ■MA.2  rCF  vJiG  HATIu  ■  J.Mao  t'EiiCztu  iAT.»  *2.* 
alsVE  ANALYSIS 


sIsvE  *Cjm  rtT  I'Ej'CEi'fT 
•loiocs.-i  aET Ali'izJ  pli.ci? 
o4  0.  110.0 

3a  2^.3  /o.a 

4  44, V  O7,0 

10  03.0  34.0 

2U  75.3  45.2 

40  62.5  40.4 

oo  b5.o  3a. 2 

ICO  a/./  3o.a 

200  eiJ.d  j5.  I 


rLASTiCITY  PSupERTIES  oH  MAT.  PASSING  wu.  40  SIcVE 

i-UStlC  Ll«IT  IS  27 

LICOID  Ll4ir  IS  .  37 

PLASTICITY  I i.CeX  IS  10 

LiuuIDIiY  INLcX  ■  •0.97 
pI/A-LIimE  pI  is  ■  0.34 

AppWuX.  soil  P-ICp.  SAScO  CN  AdOva  LATA  AnO  E^PIkICAL  SELATILNSHIpS 

-wpPsSSION  IhOEX  (CC)  is  0.24 
rrSCTIvc  pHI  ANCLE  IS  33  ♦  0^  -  4  CcChEES 
lA.'iD  PpLC'iJP  -pT  .nUlSTuPE  IS  20.5  X 
TA»iO  PkCCTvjH  max  DEi'tSlTY  IS  103.1  PCF 

pEhCE.U'AGc  CLASSIFICA.riuN  IS 
j2.4<  JfcAvsL  32. 4s!  SAwO  35.  I«  FINES 

ohIpIEO  SuIL  CLASSIFICAfluN  IS 
o.«  SILTY  ukA<bL 

AASHC  SOIL  CLA.SSIFlCAriG;!  IS 
A“2-4  |«I  Ipj  jrtLiUp  Ii^Cb'X  0 


uw  PtQlMtmwft  TCSTlna  COf»Mr 


nt 


AXIAL  STHAIN,%  8IIBAR  STRESS,  KSP 


MOHR  DIAGRAM  FOR  FAILURE  CONDITIONS 


NORMAL  STRESS,  XSP 


SsU  ClMtnciliea  Irovn  StlCT  Gravel  «S(i 


sample  mo. 

(i) 

(j) 

U) 

ConriAing  Prvtsurv.  ksf 

1.0 

3.0 

3.0 

Initial  Lanfth.  In. 

3.44 

im 

3.32 

Initial  Diamaltr.  In. 

■an 

124.7 

124. 2_ 

120.3 

Momturt  Conianl.  % 

22.7 

20.6 

21.2 

Initial  Void  Ratio 

.664 

.642 

Initial  Parcant  Saturation,  % 

Btaji 

2£SJ 

TRIAXIAL  SHEAR  TEST 

TTpaotTMt;  CeiiiBlldAtad  -  Cndrtlaad 

Trv f  PPiiUturbad _ 

Rat*  »f  Shw.  ,001  In/ifln 

Sortnf;  3-3  P«»ih-  20  -  22  5T 

Job  Mo.  V-6-14S7  Data:  J«n.  3,  1977 

LAW  ENGINEERING  TESTING  COMPANY 
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